Where V is the total volume (0.00235 L) of the solution after addition of phenanthroline, ΔA is the difference in absorbance at 510 nm between the irradiated and non-irradiated solutions, l is the path length (1.000 cm), and ε is the molar absorptivity at 510 nm (11,100 L mol -1 cm -1 ). 5 The photon flux can be calculated using eq 2. 
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Determination of fraction of light absorbed at 436 nm for the ferrioxalate solution:
The absorbance of the above ferrioxalate solution at 436 nm was measured to be 2.777683. The fraction of light absorbed (f) by this solution was calculated using eq 3, where A is the measured absorbance at 436 nm. 
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Determination of quantum yield:
Reaction between anethole and isoprene.
A cuvette was charged with anethole (0.16 mmol, 1 equiv), isoprene (0.48 mmol, 3 equiv), Ru(bpz) 3 (BArF) 2 (0.00080 mmol, 0.5 mol%), and 2.0 mL CH 2 Cl 2 (0.08 M). The cuvette was then capped with a PTFE stopper. The sample was stirred and irradiated (λ = 436 nm, slit width= 10.0 nm) for 1800 s (30 min). After irradiation, the solution was passed through a silica plug. The yield of product formed was determined by 1 H NMR based on a dibromomethane standard.
The quantum yield was determined using eq 4. Essentially all incident light (f > 0.999, vide infra) is absorbed by the Ru(bpz) 3 (BArF) 2 at the reaction conditions described above. 
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Lifetime measurement:
The excited state lifetime of Ru(bpz) 3 
Stern-Volmer quenching rate data:
Rates of quenching (k q ) were determined using Stern-Volmer kinetics (eq 5).
Where I 0 is the luminescence intensity without the quencher, I is the intensity with the quencher, and τ 0 is the lifetime of the photocatalyst. For anethole and Ru(bpz) 3 (BArF) 2 , samples were prepared by adding solutions of photocatalyst, quencher, and CH 2 Cl 2 to obtain a total volume of 2.0 mL. A glass cuvette with a 14/20 joint and screw cap was used. The cuvette was degassed by three freeze-pump-thaw cycles and then backfilled with N 2 . The concentration of Ru(bpz) 3 (BArF) 2 was 3.9 × 10 -5 M. Samples were irradiated at 436 nm, and emission was detected at 558 nm. 
S-8
For isoprene and Ru(bpz) 3 For oxygen and Ru(bpz) 3 (BArF) 2 , values for k q in MeCN have previously been reported. 8 The concentration of oxygen was calculated using Henry's Law. 9 The quenching fraction, Q, was calculated using eq 6, where other processes include quenching through non-productive pathways (e.g. quenching by oxygen).
Quenching fraction calculation: 
Iₒ/I [isoprene] (M)

S-9
Simple quenching experiment:
The luminescence intensity under the reaction conditions (I) was recorded (λ = 558 nm, 10.0 nm slit width) while being irradiated in the fluorometer for the quantum yield measurement. Luminescence intensity without quencher (I 0 ) was also recorded for each reaction under the standard reaction conditions but excluding anethole. The quenching fraction, Q, was determined by eq 7 and averaged over the first 90 s of the reaction. 
S-10
Chain length calculation:
Chain length values calculated in this paper are a lower limit approximation of the actual chain lengths and were calculated using eq 8, where Q was calculated either through the Stern-Volmer analysis or the simple quenching experiment.
Sample chain length calculation:
For the Stern-Volmer analysis, the chain length was calculated to be 45; for the simple quenching experiment, the chain length was 46.
Light/dark experiment:
A vial was equipped with a stir bar and charged with 23. 
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Absorbance of catalyst:
The absorbance of Ru(bpy) 3 
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Stern-Volmer quenching rate data:
Samples were prepared by adding solutions of photocatalyst, quencher, and MeCN to obtain a total volume of 2.0 mL. The cuvette was sealed with a septum and parafilm, and then sparged for 15 min with N 2 . The concentration of Ru(bpy) 3 
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The luminescence intensity under the reaction conditions (I) was recorded (λ = 600 nm, 10.0 nm slit width) while being irradiated in the fluorometer for the quantum yield measurement. Luminescence intensity without quencher (I 0 ) was also recorded for each reaction under the standard reaction conditions but excluding i-Pr 2 NEt. The quenching fraction was determined by eq 7 and averaged over the first 90 s of the reaction. For this reaction, Q = 0.50.
Chain length calculation:
For the Stern-Volmer analysis, the chain length was calculated to be 135; for the simple quenching experiment, the chain length was 154. 
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Nicewicz and MacMillan report a Stern-Volmer constant (K SV = k q τ 0 ) of 10 M -1 for the enamine formed in situ and found no quenching of Ru(bpy) 3 2+ by any of the other reagents. 12 The k q for the enamine was derived from this Stern-Volmer constant (k q = 1.1 × 10 7 M -1 s -1 ). The lifetime measurement for Ru(bpy) 3 Cl 2 in DMF (912 ns) was previously reported.
11
The concentration of the enamine at initial reaction conditions was estimated by 1 The equilibrium constant, K eq , for enamine formation was calculated using eq 10. 
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The quenching fraction was determined by eq 7 and averaged over the first 90 s of the reaction. For the α-alkylation, the luminescence intensity (detected at λ = 600 nm, 10.0 nm slit width) without the organocatalyst quencher 12 (I 0 ) was measured by combining 240 µL (2 equiv) octanal, 230 µL (1 equiv) diethyl bromomalonate, 160 µL (1.8 equiv) 2,6-lutidine, 39.2 mg (0.2 equiv) 2,6-lutidine triflate salt, 2.9 mg (0.5 mol%) Ru(bpy) 3 For this reaction, Q = 0.10.
Chain length calculation:
For the Stern-Volmer analysis, the chain length was calculated to be 120; for the simple quenching experiment, the chain length was 180. Samples were irradiated at 455 nm, and emission was detected at 600 nm. The reaction was irradiated with a 20 W CFL bulb for 1 h, then passed through a silica plug and concentrated. The reaction yielded 11% of 13 as determined by 1 H NMR using phenanthrene as an internal standard.
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Determination of enantioselectivity: Scheme 7. Conversion of 10 into the corresponding hydrazone.
The enantiomeric excess of the product was determined by converting 13 into the corresponding hydrazone (S1) using 2,4-dinitrophenylhydrazine. A vial was charged with 13 (0.12 mmol, 1 equiv), 2,4-dinitrophenylhydrazine (0.12 mmol, 1 equiv), p-toluenesulfonic acid monohydrate (0.0060 mmol, 5 mol%), and 2.0 mL (0.06 M) CH 2 Cl 2 . The reaction was stirred for 2.5 h and then was purified via silica gel chromatography. Enantiomeric excesses were determined by supercritical fluid chromatography (SFC) on a TharSFC investigator instrument equipped with a Waters 2996 photodiode array detector using a Daicel CHIRALCEL ® OJ-H chiral column, 5-50% MeOH gradient over 15 min, λ = 345 nm, t 1 = 4.2 min, t 2 = 4.9 min. Racemic 13 was synthesized using morpholine in place of 12⦁OTf. Figure 19 . SFC chromatogram of racemic hydrazone S1.
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Figure 20. SFC chromatogram of S1 (90% ee) from 13 that was synthesized using the standard conditions reported by MacMillan.
12
Figure 21. SFC chromatogram of S1 (88% ee) from 13 that was synthesized using the method with N,N-dimethyl-p-toluidine.
